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Abstract of JP2000302692 

PROBLEM TO BE SOLVED: To obtain a DNA 
vaccine against coronavirus infection diseases 
effective for improving the prevention of crisis 
and the therapeutic effect after crisis by 
including a specific expression vector and 
physiological saline solution. SOLUTION: The 
objective DNA vaccine contains physiological 
saline solution and an expression vector 
containing a DNA coding for nucleocapsid 
protein of feline infective peritonitis visus, 
capable of expressing the protein in an applied 
animal, having the DNA sequence of the 
formula or a DNA sequence having a 
homology of >=95% with the DNA sequence of 
the formula and coding for a nucleocapsid 
protein capable of imparting immunity to the 
applied animal. The amount of the expression 
vector to be added to the vaccine is 100-300 
&mu g/mL and the administration rate of the 
vaccine by single inoculation is preferably 100- 
300 &mu g/head. 
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1/ 7 : s FfyJWKia- h"tl> D N A*\ 

m\m<mm^ 1 te«® d n Amim* &a\ * 
*» i mmmumwft 1 tci Emo d n aw\\ tmm 

VJiij-Ti/ Ffywma- H-tS D N A@E 

VHij 7y F 7 y 3 - H-f-S. D N AfiK mm 
comnm 1 fclEIKOD N AEfllfcW-*-* - fcttfti: 
"f 4W*JB 1 fciEtfcwn-J-^-f ^xJSi&fiKfcf-f l» D 
NA77f-y. 

[000 1] 

(Feline infectious perito 
nit is; F I P) fcflSSi'f'M^;* < F I P 

v) *<oao^^>f /^a^wtti^ffi/^fc^r 

SWrDNA7^f-yfc|SW-4fc<0TJb4. 
[0002] 

vsm<nm\ mui. mmmm&k (Feine 

infectious peritonitis;tl 
T. r FIPj k^d) t^omSSdfiht, FIPHu 

IBRIfe^-f^ (FIPV) fci->T§l*jBiSft.t* 

?<mjm5mx'hh. f i Ptt6^»j&»6 5«4T 
3 & & v ^muso* 3 "cec: o *f v ^ k tm $> 

ilX^l (Scott, 1991, Pedersen 
et a 1 . . 1 9 8 3 ) . «A*3*>nK&tf$UItf> 

JfiL*m7n7r-^SffeLT£#(;:J!£#*S (H 

ayashi et al. 1983 : Scott, 1 

98 9) . f i pz$mLtc*?\z. mM%&. -m 

TOL *iSf&. ttSS*K Itt. T*. ffibk. IMuoJ: 

■fh fcofiTfcififfl (wet type ) i: fflttm. 
(dry type).^Mim^S^FI 

cooo3] *aasut, jwstcsajJB^jffeL. 



mv&sktizktwAk'th. -wtizmmF i p 
(Dts&immw&ti { i&&xh h wzn ix , immmF 

I PiZ&^Xim&fohWZWfi&coimZk 0(4o# 

iitA,k'wmip7®sm-&b&. 

[0004] FIPV(i^^lOO-150nm 

x-M. ^y^v-7ZGiz<7)ftmi / zimt&f&?? 

LTJi. xy^n-7°a>^£fiUdBtgfi (7.;nM7 

g&x-tb&Nmmktfmf^iih. wctFi 

PV)^^7A±{;(iORFla, lb (RNAp 
olymerase) „ ORF3a, 3b, 3c, 3 
d, smal 1 membran elfi, ORF 7 a , 
7b*£<oafcW#*rt-S. UpU FIPVM 
Jiao}i£t}$£F I PV&m^fomZR^X iimun 
ob 1 otW$i*'ftok. SSS ($=FM1 80~20 
5kDa) % MgQ (^125-30kDa) . Ng 
fi M4 3~5 0kDa) <03«H*«ttUlSn4. 

[ 0 0 0 5 ] F I P VjStfeaWat LT. fttttfafffiS 
$1*133! (Antibody — dependent en 
hancement ; ADE) tfZftfbtlh (Cora 
piet al, 1 9 9 2 ; Ho u dat s u et 
al. , 1 99 1 ; O 1 s e n et al. , 19 
92) . ADEtli**, Att££HM-*fc«>4>±fte> 
RSffllSMiTftSfii:^. fflfcF I PVc7)v^o7r-^' 

^f-v*ifC«, SHfc$€*i k tfmtix 

V^. C!COADE#ffl<7)3ty>. gC5E14TS>l>^tra^'o 
■f F I PfcW4^*7^f-yJ4*«BI!«$#lTVvSr 
v>. F I P??1-yk LXW-ftfrt&eM, H 

(Primucell FIP; Smith Klin 
e Be e c ham) Xhh. ZWrf- y(4. 

^mcoxmrnx-immi-^K ^m^mmm 

( i gA) x^awatt^siiBJi-ti. $^(c. f i p 

[0006] aErt^f-yfcfflivfcaa^&BMctjv* 
x v ^ ^ywmk 6 ^ ^ ^ l < <4 * w^fcsste*» l 

y#wmtv>»s&m& 1 7~2 o%-c$>i>. nigrt7^ 

f-y^*(4. ^-f/^ttk^-f^SSfeftKiot^ 
*&ifcj6««#Sil-CV>4 (Sc ott, e t a 
1 . , 19 9 2). U)\sA<7)mm&t>tyMLX'fotll£. 
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5 0 *F I PVfrbfflrcZ&tf* *S ( 1 0 

5 tc i D 50 ia±) «wr«iHi:£ifBE»re*"*\ » 

r>X F I Pc7)iS^ti^-r^^il^o ffitf>7*-* 

?fc»^*3T7??-y«88^HEBS*>F I P& 
SSflT^ft (Fanton, 1991). £fz. £7 

ft. mm. mmtfcytwitt^bmth. 

[0007] 

» R&iw^aifcfco^F i pvfo3ot-)^^ 

xfc^ft53WrIWa£ R»»-« C k Xh *) . JMfr 

hDUAvt+yiffifcthzkX'bh. 

[0008] 

[IW^Hft-fft £*>*>#»] *%PJmmii. JJEUft 
ttfcffiR LStSfcit Lfc«S* . *W»D B WtfOTtf)* 

( 1 ) *3esftttjiiBiift^>f ;px{ctj»t4jf ^ 

k. tkW&i&fckZ&tsZkZimk-t&zvl-VJ )V 

(2) ^ogSittfll)life7^;^(cfc{tl>^^i/^7- 

mmn- 1 d n Amn t <tfm&tf 9 5 % ell 

T'J> 0 , jWBIMtatctt L/CftSfcfteT* ft * ? vat 
Tis H * ^- F"f ft D N Affiflfc^ftft i t 

srieatt-ftisiE ( 1 ) izmmmvi-^j ivxmm 

£2tf ftDNA7?f-y. 

( 3 ) *a{mfflg.®&*? 4 )VX\,zh\il 

Ti/ Y 9 yw&ia- D N AtiK Un&vMn 
#^ 1 fciEttOD N AK?iJ£#-f ft i s ff 

is ( 1 ) me**) 3 uir*7A juzmkmizm-z d n a 

[0009] ^¥3- 16418 2^fg^(i. F I 
PV<7)7 9-1 14 6aOTM-^WV«XliN-^^ 
3- Ht 6* ? l'** HS^ffl^Sil. 

m - 9 y > *9 SXte n - 9 y> w n<r>^~rti l> 7 9 * y 
k\jxffl&x-%hzkttfm.%tix\^h. ifriztf 
h . wkmz\$, mmwt±Mm<?>M - 9 yn? srx 

iiN - 9 ywm?- Ktft * 7 u*+}*mM<7)*tf 
BWSSfu W#y>VQ<»v?^yk\^x<m^<ryWk 

fi^fl/tV^U. H.Vennema, etal., Virology, 18 
1, 327-335^(2. F I P V07 9 - 1 1 4 6 - * 



X7?fy«L, vn-ykLXem&itimLX 
uft. c\<n>-%Mlzlhk. M-9>M9nm&Ff-Z1& 

mA,tzmx.®t i 7?i-yx'ii, mmmmzn^x 
A,tm*mty7^yxw<n®¥ktf%^ktmziix 

[0010] *WMZ#\^X\$. F I P VCfcWt&g 

*ft4-c&s^w^«*a««@n,fcis». **>*y 

WRCDdt>N-?yW£l,zmUL, **l£DNA7 
^yfev^^oaWte-tftifctcJO. 

i»*wc*ofeF i pmmx'%hv?i-y<mmz 
miLtz. imti «t a jjE*«-cs&£#&ft tie 

[00 1 1 ] *^HB<7)DNA7^f-y{2, F I PVJg^ 

xmmmmizh. m&mMa&w A,xmm. m 

^, tK ^^nn-f7-f/^*« 

-t*«?iiMirtcafflT& hifi. *x-\>MzWhX'b 

ft. *!%BBt:tJJt6DNA!7^f-^tt. fS^ffi*«L 
TV^^T'tlJD N A7 ^?^-y *a4--rS i tT'TIE 

[0 0 1 2] DNA7^f y, -r^*)*>DNA^a 
fcioTDNAJ4IBIfirtt]R"5ii4*l» 3-K-fftfiS 
(fiiK) *«l*lT'^$^fti:V^V^f-y(2. 19 
9 0^rtfc*oT«&&^$fut (Hasset an 
d Whitton, 1996;Ulmer et a 
1, 1993. 1996; Johnet a 1 . , 19 
97) . 7'?X*YDNAfr^miZtL&mmZiiiM7 
n-fe'yv'y^fcgJtfca, MHC class IRTf 
MHC class II WSttfitlSli^fcJ: 
fcfi, mtt^&3SM*2r!^lt#SC:i:^fiS§fiTV^ft 
(Clemiket a 1 . , 1 9 9 6 ; T a n g e 
t a'l. , 1992). ifc, DNA7^fytt. ft 

*^>7^f-y, ^mfcy?^yk}mix£mmz 
frkx'fo&kzihtixm. mmmzm-hWztcv 

71-ymk LXW$ZtiX^Z>l><r>X°h&. 
[00 13] 

ft*^ *%m$Mzw&zti%\,\ *mtozt$\yx. 
f i pvtfcftft^^w^r^H^y^^M (N-? 

y^ltt^l) *3-H-f*afifF (DNA) fct 
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9X%. Z<7)N-?yWSt,z£V)*3fct$UXliF I 
PVfc*3j£rt:m-^7>f;i^ BtefcvvaiRcfislfttt 

1smX'VmZ-*ttzF I PVj^RNASrMSU ^OR 
NA#>^!g^fitfcJ:9cDNA£ffr£U -?-<DcD 
NASrHMt LTBlfS(7)7 0 7-f "7- (#J;t(f . F I PV 
NF, F I PV NRf) SrfflCvtPCRS (PL< 

%<r>9 9-lzm&XttX 9 o-=.y?t 

&ZbtfX'%&. 

loo 14] *%wiz&^xiz. N-fy^tnzn- 
K-f SjE^Hiv se^j^S2M#-tn:fBm^DNAi; 

NAE?iJi:^iaiHltt^9 5%JiLhT'^0. *3, -f5, 
LT&g£ft-!Ft'# 6 7 ? Y9VW 
If £ 3- H-TS D N ABJiJ*#t 4 1 i i: 

4 LM. J; L < l2E?l*aS$tire 1 OEtt^D 
NAE?iK'&6. 

[0015] 9-i ixn. ±^m^mm 

WMfoftX-miX'Z Zkolz. ±IEN - ? y;N'?5t£ a 
-HrSDNASrttA-CSiSfffli:. -?-co±SEtro^ 

tf, ttKRItt^ (ori)t LTM»fla**c7)tcO$- 

m? & i t riuftafu . ^— comf^Mt t 

Tfi. FpME 1 8S. pCAGGSfOli 

[0016] iMmfcf-ztt&im^ 9-<r)ft$<m 

blXIZ. ±Ml9u--y9LtzN-9>'i9m3- 

V't&T&Hr? t . m<9 9 - fflwmmx-wm 

titz?m^9 9- Z b tfX-% h . ±IBN - 9 >n 

9m?-Y-th m&rHfimxztitizm^ 9 -a . 
£m&mtwzm}}nztix i 79i-ybbxim'r&. z 

<7)<99-<7) r 79i-y*<?)mn$Lk LTJSggci: LX 1 
0 0//g/ra l~3 0 0A<g,/m 1 j&«jMf&*l*. 4 

iooni^m^DNAV9^ycr>n.^umtix 
a. &m<?&mm^x&wm. mtammmz 
4*:. i&mi^ 9-immzm->t;& 

h. ztuziL ±M&m*99-&nmttMmm 
m&bbtci. tit* m®&tixte. sztixi 



3 mm &wf i z t h . 1 wr%&Kv®fr 
At lxh 1 0 0 u s/ 1 n~3 0 0 v %/ 1 mtmf 

[00 18] 

immmi git, *m&mfmi,zx 0K(cmnctt« 

< 1 7^f-y<7)M3t> F I PV M9 1 -2 6 71*<7)N® 
fr?hMjlfc?£?a--y/U T^XSKDNAi: 

1. *--y r 

mUZit. *zi&mmfflMX'hZ> feline ma 
crophage— like Feline catu 
s whole fetus ( f cwf -4 ) ilJffl 
l^. fcwf-4illi Dulbecco' s M 
odif iedEagle' s Me d i u m ( DME 

m) (y^v.^-s^)t. io«(v/v)ihm: 

Wi (FCS) bm$m ( 100U/mK- 
yjy, 1 0 0U/m ?rJn^.Jt 

[00 19] fcwf-4«(:->^Wl^IU 
3 7'CT6 04Ma, 1 5^»fel*L<SWL**«6>f > 
*jlK- h-thZblzX*) MM^V 4 )VX t «» Lfc . 
^>f^X{J. 3fi#FIPV"C*&M9 1-2 6 7tt*ffl 

CMochizukiet a 1 . , J. Vet. 
Med. Sci. , 59(4) ; 2 5 3—258 ( 1 9 
97)3. Wk. -M/l^Sr^lU DMEMT'f 
cwf-4«MS*2lil«c»», FCS^JD<7)DMEM 

MU^C^ft (CPE) 
Wti:S«C±it*igjRL. -80'CX-Uf$><VM?l 

[0020] (ffiSfefiKOffiS) ffiffl-Tft^'f^iKtt. 
JaT^>*a-C®fefiB^)ilSE*ff ofc. 7°7-^ a s s a 

f cwf-4«Bfla«rE@3 5mmy-^-yC9 0%co 
nf 1 uentt*4itJ»i§t. DMEMT'l 018 

®mmLtz*>jfrzms2oou i-tomni. 6 0 
ttffli 5$-mz s $>zL<mmL%tft,3 7°cx'j y*j- 

K-hUz. DMEM-C2|H«S:^L. 2%FCS 
i: l%T^a-XiKjD^)DMEMSrl^-l/3fc0 2 
ml-fofiJiUfv:. 2BS3 7°C<0CO 2 -f y*3-<- 

9-x-imi. *j\s-?vymim. o. 0 5%^ux^ 

>WU*]sv hX-m&l. fy-9m^l. P 1 aq 
ue-forming u n i t ( PFU ) M^M-iHL 

[002 1 ] FIPV M9l-2 6 71*^Nafgi i i: 
MmZFFZ9u--y?'S-htz)t>. W74 )VXm*35 
mm y a— UtCiSfttt. CPE ^fcd^ 
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"CHRfclBRU RNeasy Mini Kit(Q 
I AGENttSSD fciORNAfcttffiL-fc. 'ftbtLfcl 
/zg<7)RNA£:AMVEb3fcRe v erse-trans 
c r i P tasetJ;9i©l£^LT. cDNA^lL 
fc. <I<7)cDNA££|MfcLT5' -ggatccat 
ggccacacagggacaa- 3' (FIPVN 
F ) t5' -ggatccttagttcgtaacc 
tcatc-3' (F I PVNR) fcfflWC, LA T 
aq po 1 ymerasetCi^PCR (92r 
1' . 4 5°C l',7 2 ,, C 2'.3 5cycle 
s) Zft'>XNm&MBrF£mmit:. 
[00 2 2] fflWZ^ 5' -ggatccatgcat 
atgatgcc tata-3' (FIPVMF)i: 
5' — g g a t c c 1 1 a c a c c a t a t g t a a t 
aa-3' (F I PVMR) SrfflWC. LA Taq 
po 1 ymerasediOPCR ( 9 2T: 1'.4 
5°C 1' , 7 2°C 2' ; 35cyc 1 es) ^ 

[00 2 3] Z.tlL><7)Km&%lZ7 xS-fr/?W* 

ft. P C RlftW direct? n-_y/ffl^7 ^ 
-PUC1 1.8TA (WifXcmI*3M20 

[0 0 24] 2. DNA7?fyMISSr7^5 F<9# 
fig 

v*r- f y ? v f comm 

F I PVtf>NSfiS:3-KtS»e?£-&tf7'5X$ F 
pUC 1 1 8TA-N£BamH lX'tyWil. F I PV 
NjW£?£-£tfl. 2kb P glr)t£GeneC 1 ea 
n I I (Bio-ioitt) fciOHJRW;. WBiL 
"OSfcfUfcSrfrfcK 1 e n o w H*fc«t 

[ 0 0 2 5 ] ISHKfc. F I PVOMga£3-F-f£2 
fc?£-|rtf7°77S FpUC 1 1 8TA — MSrBamH 
F I PV-M»fS^$rMfO. 9kb P 2r 
Gene Clean I I ( B I O- 1 0 1 *t) 
OIBDRLfc. CtiSrK 1 enow^CiOfMC 
L, 7x7wl//7on*/l^AtttiJL. -e^. -e^tt 
tttfe£x77-^&{£L. MJ8 0%x?y-;K' 

[00 26] ©<77-c9l!lg 
C^tliF I P V N iMrPtfflH* ■ feg^OWS&tt* 
HIE-ri>Jt*{;. -OC7)0lJi: LT, S i m i a nV i r 
u s 4 OOo rit. t-f F.*#0'M/t/7<7>X>';\y 

-^-yazrvy3' yyy^yfWHt*. puci 

3 (Cfia.&/W£77.X SHpCAGGS (Niwa e 
t. al. , 1991) £ffiWt*ft. 



EcoRItWL, Gene Clean I I (B 
IO-101tt) &ttfflLTHIiRUfc. WWUzTyZ 
SKpCAGGSJ, K 1 enovrfflktzXWffl&Z 

9J->vmLL. mm*Qo%*9 s-ivx-wfrL, 
wm, miz&.nwmfcmMLte, imciap 

(Calf intestinal alkaline 
Phosphatase) XWML. -?-<OfJL 7x7 

Wik. 8 0%X77-;FT»L. &weGB*Lfc 

[0 027] <3>7°7X5FDNAc7)7^-i'HyRJE 
±1 L 7°7 7, 5 F D N A -4 V^T- F D N A £ 
1 : 3-5<Z)*;HfrCfitf, 1 0-2 0// 1 t%&£o 
CfiODNA Ligation KitVersi 
on 2 Solution I (SfflJtR) SrjDi, 
motel 6°CX'l 2-1 S^HRJCS-frSiiitCiO. 
N/pCAGGStM/pCAGGSh^IiLit, ffi 
S&LfcN/ pCAGGStM/pCAGGStd fHHR 

mmuz (H3. 09) . 
[0028] mms&m <wmmti> 
i3at&cospFje (si) mxi. n/ p caggs 
M/pCAGGsmmm. pcaggssss 

(rjyFo-;UP) *>3SfcI!aU «fcfcrffIR<7)ffl 
t«ILt, QI AGEN^^'Jf-yF (QIAGEN& 
S) *»S«U;DNA£»lM*fc9 2 00 

// g ^aK^Hzats fcj»i*i*8 l . 2 m mmx- 3 m 

XI 0 6 PFU(7)F I PVM9 l-2 6 7»*|»Krt« 

[0029] ^^WfflWKIil 1 0. SSftCttB 
2BSMfo&»fc*fiLU MICROCELL COUN 
TER F-800 (Sysmex) (CiO^llll^iCs 
BiAL&BL M^nt>f, F 7 U y Fffi£'$l£ 
L.FUJI DRI-CHEM5 5 00S (S±^f 

^/^rA^tt) tiojt+^ssa* (bu 
n) . ^urf-y (cre) . t?->t 

f(GPT) . TX>-<V-YT$.JfaWm (GOT) 

fc. 8«C*tttfcJl*fc. 1 5 00 0 rpm. 1 

5^^LTlfll^^[H|JRL. 5 6*C, 30ftXim<k 

®. <pmtjifom<7)m%. ^xx 7 vvu », f (west 

er n b 1 o 1 1 i n g ) ffitft &n~>tz* 

[00 30] ^-f;l/7^miH(S. aim. «s 

ttigffitt*goKL!t (Tie^2~9) . mm® 

fc. »»*3«»B^)««fc*ofei;#, g[?B*c077 
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iSSS3l£TieSl-2-9i:, 04-8. Hi 0-1 4 fc 

[oo3i] (Tmzfyyn-ybffiftymmuzim 

^>yjW<yyr— (6. 2 5mM tris-HC 

1, 2. 0%SDS, 5. o%^wrhx^y-;k 
2 0%^u-bo-;K o. oo ^rn^x/-/^ 

fcSftU 10 0 o CT*2#MkU 12%SDS 
— PAGE (Laemm 1 i e t . a 1 . , 1 9 
70) Ximtfz. XV\l-\)tV s J7)V*74Y (P 
oly vinylidene difluorid 
e) (Mi 1 1 i po rettK) iR£fc4>j&»M>l 00 
^x^y-z^ft^^r- (2 5mM Tris. 
19 2mM/iJyy < 2 0%*? J-)V) [Z&LXH 

3MM^-A'-0)i^M^. lOVtlW? 
L£ (Towb in et.al.,1979). 
[0 0 3 2] (E I A grad 

e, Bio Rad)$5tDTBS (0. 5M NaC 
U0.02M Tr i s [pH7. 5] ) X"fn-v* 
V7\&, TTBS (0. 0 5%Twe e n-TBS) X' 

Emwfrttz. mz, i ommu&its 
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RT-PCRC±9?n-^y^$ii£Njlfc?£-. P 
CAGGSCi^/'i (N/pCAGGS) . 
tt*fc:}ft&»Lfc:7"9;* 5 FDNASrS PF*a<7)±MZ 
Sl^lC-E^0 2 0 0^gJfSUc. ££>t2M§] 

SM9 1-2 6 71*2:1X1 0 6 PFU/Iml/1E 

[0057] mm®m%mm\izi:mzmi-. 
x'immm 1 b a a^m» l*w> . 

(m-6lz^t) TJ45-1 0BBWC1 o%m±<o 

tt##3T2 5BB. «!fls##5T-24BBm .fcfc 
fctf 1 0%I2U:*>«2fr£*Lfc (H5#SS) . ttfcJitt 
##^3Tl5. 19-21, 2 2~2 6BBfc. «tt 
#t4 (a-5(CS?r) T'l 9. 2 0. 2 2, 2 5BB 
fc, ttflc#^5? 15-17, 19. 2 1BBK4 0-C 

[00 58] ^h^'J7 hffite:. $fr#^5. 4. 3 

3 , 7 , 1 0 b b>k> 2 5 

4>U 8WWmfc3tt*ft-e*l2 4i:2 8BBfclIia 

, mm^ 5 1 tuaa 2 5 %&±tz®&?t z t 



JiSrfrofc (H7) . QjJMti. 3T"7. 1 

0. 18. 24BBK. 8Wfc#^4"T3, 14-24B 
Bfc. «*#^5-C3, 18. 24BB(;6000//i 
l«TC*ofc (16 ) . ajfiUSW^Jtli, 
*»80%Ja±fc*ofc^)li. «j*#t3T14. 24- 
3 1 B@. ^«^-4T'3 1-4 3B@. $tt*#5T 
1 0-2 6BB-C'3 ! )-5/i. #SI43K*7BBfcl 0% 

a±.&mu nmmimm^ 3 -c 1 0 , 14,2 

8, 3 1BBIC ^ft#^4T'3 1-4 3BB{C. ®ft 
m5X'7, 18~2 6BHClXJaTtJ|*'Lfc (« 
-4-6) . 

[0059] TffilZ. «*»#3-C3 . 4 B B13. ^f* 
#^4T-9BBfc^^>t. £8flFiHi, «!«s«#3T 
4BSl»f-.i:^, 2 8BBWI^(±S^lii i {J{3rO 
gt4ofc. ^f*c#^4T't4BBW^^lgi: : 5ro 

1 0-2 1 B<ora^-ofc^#tfi01SLTVtf:. 
L^t. 2 8HIU»^gtil«ja'0gi:5rofc. «k 
*#^5T'(i«S^l BB*^{J{5'ttB^T«2-^L 
it^ii. K*#^3T'5-1 9B. 8ttt#t4T4 
-4 3B. «lf*##5T19-2 6B^ia-C»^fe. 
♦MSB«l4tW(*94TI4*^ti**»->3fe^ 
3T1il5-18, 2 0BBW^Kc0^^o#. ^03 
m&*!>tL. 5 Ttt 2 4 - 2 6 B lcf^K0^. 

[0060] C NJ¥ (^#^6-8 ) ) Ngf-C(±. ^ 
SmiBBA^3Bl4'2II-C. «<01Kli4BB*»fei* 

3 y h a-;Mfft 1 0 %JiLh^K^-5r* L^: B 
#0>*3 1BH&-5fc<ofc*fl/C, NSTTtt*i**v» 
«^**Lfett*»^7T«,iyc9%^)«^fc4: if* 
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0. l 0%H±li*^Wn&»-9fc (05. «-8) . * 
iBtttfttt#*7 (*-8fcijrf) T1 5~20, 22, 
23HBfc, «t*»*8 (*-9te5rf) T'14. 16 
-18, 21, 22, 2 5~2 8BSfc4 0mJ:fc:fS 

jr Lfc . 6 ( a- 7 £*-r ) -ciiajfitt* ^ft 

•f. fl!!c025St'{i^cMLT3yho-;H!¥fc^)||(i 

[006 1] fiJjLSRIi* ttft*^6T3 BBfc, m 
#^-8T7 0 mz 6 0 0 0/// 1 OT£«^L;ta5^ "t 
K'izmmt, 18tt##8T1il8BBKBtfii&J' > U: 
fr\ 2 1BBfcli0aLfc. tt*»#7«7, 10, 1 
8~2 4BBfc6 0 0 0//x 1 J2lT^HIt*Lfc. N» 
Tli nyh n-;H¥ k Jt© L X , £ Jll&Ktf 6 0 0 0/ 

fcBflrt-fccDj&^j&^fc (H6, H-7-9) . ^vh 
? 'J 7 hmX'li. 2 5mFfc^Ufc«9lilfttt#^6 
T10BB. «ft#^7T7-24Bl, «tt#^8"C 
7~18BBT*ofc. Nf¥k3yhn-;l4rt'^*?h 

^o/s mi) . aifli^w^Jt-c'ti. ^*#^7, 8 

T143 y h o-;Uk?)lt#% htvbfri tztiK 8Mfc## 
6 -CliiJfc Ak t>ti% fritz . Tfflimim 
#6fcL<(*»«c*f-7'C5. 6, 10, 19BBfc* 
. 6 , 7 (4 2 2 B B t Xm~ ^fc«Zg 

18, 2 0~2 2BB(2&ft#-f 6, 7ftteT» 
&l/CV*fc. fctt#*8?lil 0, 2 0~2 2BB£T 

!B»C*fe*lfc (*-7~9) . 
[0062] 6 X2 IBB, 

^7T'2 1 , 22-26 BfcA&flfctf. ifefcSG^fca 
*tc J: 7 "CAapFSWEWtcttv^tfei 

oTVVtoO#*BflT*4. 8lfls#§-8Ttt6, 7BBfc 

-f 8*Wft«^iB*iBi-f WJ± 1 8 B lerat 2 
6 B BJ2tfWi&£ftW2«o g fcSrofc. ifclffit£tt# 
#7T16BBm «ft#f8t2 0BS£». 5Et 

#1. 16-18BB. 2 2~2 5BBK»JRS*J& t *& 

it. 2 6BBfctt«RLTtttt$rv*jjeirc*ofc. -tie 

^^ffittfc*- lfct£oT*37ftLfc*Sft (0 
4),g«^3, 7, 10, 14BBT"NS^*^yl- 

Tii, *naijwi&*ifc (p<o. 05), nyho- 

;HrcX37#±#Utetf>4 3 BBtw{4NSf^X3T(4 
0*4 y hT»*ffi«<o?BH3Wl< 1 4 B BW 
Rtt. Nffifo^#^7-C3yho-;Hfft|5]t*\ « 
KaWlhC^^ybt^^ fli!C7)2aSt' 
{±3 y ho-;M»<VF^«fc Dffi*v>fc. N»otft«c## 



7tt2 6BBfc, tt»#*8li3 2BIfc«UEi:iS:0. 
-e^a62 8Bk 3 5 B<7)N1Pf(7)X3r* i S< 3 Sro'CV^ 

*3 9. 2 5BW&fi0;JMyhk&-?*:. JJLhiO. N 
STC1±3 y h n-;H¥ X *) fc x a 7#±# btifrtntf 

[0 0 63] ©ft* (H5) 

n y h n-/H* s N8£tc£S& ( P I D ) 1 B B fc 1 
~2%<ft«^#&£;h.7t. 3yho-;UPT(4, 

itKX 1 0 . 7%WLti. *<7>1£. ®m^3 ($k~ 

4 ) ximmm i b Bi-cts ^^5%^-l^*^ 

c7)^, iiJDSrSir^. 2 lBBWi««BukJt^T4%^ 
W&t%~>fr. mm^A, 5(±9BBOTiSJnUc 

5 {4 1 8 B B L*W> . -eoftlsl 

mi&btiZfr^t:. mm^4H2 l BB^T'tc8% 
3yho-;Up£flrm. »ffl»kJt^T« 
Sf^2 IBS 7 Lfe . NSftli 2BI£IR 

7 2 %ttnxtmm miw h t-je^ 

2 1 B B ^jfSmi k Jt^T 8 . 7 
%<oi|fln£L«>U:. 6~i 9Bo^3yhn-;H¥k 

<?iac^riai3&«*o/s < p < o . 05). m&t ix , 
mmzm^tix^hiibifi^titz. 

[00 64] <3>6Jfil$ii: (06) 
3 y b o-/HTCtttfl*»^4 . 5 *(&8& 3 B B tc 6 
0 0 0/ju I OT^M^-L, 3J47 BB£3 0 

0 0 /u 1 KlTtC*^ Lfc . ^#^4 , 5 ii 7 B B iz 
U 1 0 0 0 0/At 1 KLhtlll® Ltlifi. ttflc#94U 1 
4BB. «t*»f-5ttl8BIfc^:fclX5 0"0 0/ju 

1 t . N ffttttMm 6 T 3 B B 6 0 
00/xi lOTC^t. ^f*#^7, 8Ttt7BBC 

L*»L3ffl*tl4BBt=ttl0 000/ju 
1 J2U:K0aU tWf6tliffiI6 0 0 0//* 1 K 
TfclSiH-SCkJl^ofc, tt*»t7. 8tiWtfc 
IX 1 8B B£5 0 0 0/u 1 JHTOft^U «!««#7 
TmmHIfI{il,^<l^o/i„ ^fr#-t8{i2 IBB 
fc, 10 0 0 0/At 1 tLhWUflL. 0 0 0/ju 
1 JstTfcSiH-6 C k tt*3&»->3t . J; 5i:3yNn 
-;P»-C1 0 0 0 0/u 1 «TC*ofc 1 4 BItN* 

w&x'¥&)ixi7 6oo/unzmnixm. n/ 
p cAGGsticj: o ejtm^ms^* i>s*k 

[0065] ffi^h^'Jy hffl (07) ' 
3 y h n-;u»f tt* Sf*3 B B Mi. mmmtit^X 

ymxM'MUz. *<wti>w&*mi* mm^sx 

J43BB. mm^3iil 0BBiZ25%aTt^ 
ti. tt*»^4ttl4BlfcS^fc:i8%(C«^Lfc 
fr\ 18 B SWi 2 0 %&±aztm It: . tft*»9 5 
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t 3 « 7 B B i: 1 4 0 a fc-tft-fii 2 0 %WT 

izm-L. 2 1 BBiT'C2 0%tJLhHigfI-r2»-i:{i 
£*>oft. £*lfc*tU N#CI±3 BBfc«:tti:/Ci:'« 
iWJlMv*V 2 5 XiaTi: fttt#^7, 
8#7 BB. 6*510017*0 ft#\ 

^ 6-Tttl 4Bifc»i2 7%(CEiaU -t«tl*>«ftlL 
T2 1BBtett3 5%i:*ofc. a«c#J| 7 tt 1 0 B B 
fcl 9X(CJS^Ufc3&*. 1 4 BBW42 2%W3fSU 

2 1 b a 4 2 o %jy.Tfci?tflfcH-4 ^ t 

ft. &ft#^8«, 2 1BB(C2 5%C|SiaLfc. NS¥ 
[0 0 66] (BffrfittHK (H8) 

3 y h u-iim-ummm 3 b a tc 2 k# 2 0 0 x 1 0 

990X10VWK ««s#t4»il OBBfcl 34 
8x10^1 \,zm% Lft#. 1 4 B BtettStflftft 
#f 476 5 0X1 OV 1 WT. tftfl*^5"C5 0 0 
x 1 0 */ 1 WTCM^Lft. &ft#^3(47 BB*><b 
$4"£&#>. 2 1 Ba«i5 5 0X1 0*/ju 1 VJTb 
&oft. Nfrctt«8»3 BBtcttay MawMffHif 
<^U^*^i**>*L£A»ofcj&« s a*##7*<7 BB 
fc, 8W**^6#10BB£* &tt##8#14BBfc 
*#<«JJ?U 5 5 0xiO«/julOTfc*ofc. t 

^ l 3 a&fc-eaaiiiafc* Lft . £*>j:3fc:Nei±3 

BBfr£>$^Lft#\ «il^)gJK«3^bn-;H»J: l 3 
v 0 , 1 4 B !£U$S L < 3 V 

[00673 

3 y h a-iimx'imm^ 3 t>mmm 1 b a , mk 

#*4#4 3BB, (Mm 5#2 6BBt5EtLTi> 
9, £#JWSkW&li3 3. 3B?**. £*UC#U 
NiTCttaft#§- 7#26B. &*#^8#3 1 B B b 
zyhu-fr&bcomi&btiZ^tf, $tt#-*5-6Jii 

5 0BULb£#LTfc9. N/pCAGGSglfciO 

mmmizmhUz. 

[0068] <3>U)VX*mm. (01 5) 2M*7xX 

^Lfcaa£J^vc?>Oka*ift6»£frofc. pC 
AGGSflSP (ayhD-;PP) ?M;'7'f/l'X«*ft 
1 4 B a*^±# L*W>fe#, N«atRTtt 1 8BB*» 

ttt+fttt(«i«P«L5^ofc (HI 5 ) . ftaffioffi 

[0069] 3. FIPV Mfifcl^fflV^DNA'? 

?f-y (it«0») 

NiifE^i: RWfcRT- P C R (cfc 9 ? o-^y^ix 
fcMjUs? $■ . P C AGG S Kiffl^SXft' ( M/p C A 
GGS) (09) . Uir? X S KD 

NA£SPF*3 O^MZH^ fc-HSS ft; 0 2 0 0 ^ g 



ISftfcStS'M /l^ttt*4 M 9 1 - 2 6 7 m 1 X 1 

ospFu/imi/iEtoaK^atfto mtsm 
®mmmm\izi;j.Tiz*k-t. 

[00 70] QttfRftR (Hi 0~14. *-2, 3) 

MSTCii* t>tvf , .4 ft 3 y h o-;wPT'^M^m 
1 8 o fc<3fc*f t , MRT-Jift* 2 2 %<D$4<-£ 
*tft (HI 1. *-2, 3) . ftaiittflsf^lT 
3, 5, 10-20BB. tt*#-^2tlO~16BB 

t4 0x:JjUi«0JBft*tJiL. 3yhn-;i/PJ:0t^ 
v*WHfcW»aWs£->fc (a- 2, 3#!1) . 6]Mi: 
(in y hn-;WTC6 0 0 o/ju 1 OTt«^Lft<0*« 
3BB-C*oft<0(c«U, MSTttl OBBJJWfcS* 4 
o ft**. 3 y h n-/P-C* ^tift 0«* { MP-C'{4^ hti 
5r*>oft (HI 2, *-2, 3) . ^h7'J?Mt 
1 . 2 *klZ 7 - 2 1 B B fc 2 5 % aTfc«^ 
3yhn-^fcoH(i^^-f (HI 3, *-2, 
3) . 4ftajfll«W^JtT't, 3yhn-;l.i:coi|{i^ 

1 *C 1 2 B BBIB. ^#-^-2 1'4 B BJSlHSHlV^ft: 
(H-2. 3) . 

[007 1 ] #©ffi^*^tC*JCoft^){4Ma^««c 
m^2X\ 14~16BBfcaK^i»4>0#*«» 17, 
1 9-2 1 BBfcli*il£*£T»fisi*6*lfc. 22 

#^ 1 t'ii: 1 7 B StcftHfflML. SHU. -> 
ft . liLhcOBgmi^S: *- ltftoTW T-fb Lft^m 
(H10) , iSi»3~7Bffltt3yhn-/HPU:9i 
MSko*>f y h^WWHKv^, 1 0 B BT'(iMP(7)^' 
S<^r-5ft. -e^, Mfmi3yho-;WS¥W^£ 
SfcJiHIO, 2 1BBt'(iWS{;3yho-;i^J;0S 
v^yh^UdP<o. 0 5).Sfflft, 22B 

a tzmm* 2tK 2 3 a a iz®m^ 1 tftft 

A, 24BBc7)MSf0^yh^'l : L<±#LTV^. 
C <0 J: d izmwmtX'li 7 B a 4 t15gm5!l«^^!£* { ?P 
$|]§^TV^S* { . -ec0^cO±#li3yhn-;H»«t 0# 
* J oft. 

[0072]© ejt^C(H12) 
3 y b n—/H}¥T3B B*»^> «^#*&4 oft <ofc« L 

•c . Msrm, w*7 a a 4-cii i o o o o/>u i a 

±Sr*tT^ft. M»-C«^L*&ftft«)tt. lOBBUl 
»T*oft. $ffr#5§- 1 r«4 1 0 BBf;: 4 2 0 0/// 1 

27(41 0BBC7 6 0 0/At 1 Kife^U 4BB^V^ 
oft^ 1 2 5 0 0/w 1 1/zmW. tft* J 1 8 B Bt(44 2 
0 0/// 1 Izm&Ltz. ZCDX o lZZ\'<®McomX'li 
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m/pcaggs mmizx o &M&k<?)}&Hm*. hti 
x \ \h ^mm^titztiK m& iwmbxfr^m'jw 

BfcttMifctfntf** < . 4 fcay b n-;HffWi 2 1 
Blfc3ffl4»2!I'C , 6 0 0 0//x 1 tLLtEIftLTUl. 
<Ofc*J LT MimtBflMte titLttfr^ tz . 
[0 0 73]® 'vef^U-yhtt (013) 
3 y h o-/l*TCtt«8» 3 B@ C«at!I tt^T 5 % 

*htiti. mmxitl B l(c«t«*9 1 , 2 fc ifc 2 5 
%WT(»-L. 1# 10 BSC, 

#*2#14BBfc2 0%J3TR:arofc. lfttt#92tt 
2 1 Bitc2 o%tnau^*^ ttfr#?lii£<6(cift 
2 1 amzm 5%tx%&Ltz. mmxn 

h 9 »J >v y 1> o-;l/»fc HSLKfcfc 

[0074]® IftfiLJScifc (H14) 
3 y h n-/u«mift»ft 3 B B*»6*S < jj^ Lfc 

MPTtH^S^3 BBW«a»fc«3KLT 
1 5 0 x l o*/ju 1 W&Lti. zyhn-JlffiX-itZ 
<Wc-8.mtf* t>titzi)K wsmtt<nm>*&iM 

mWmmXtel 0BBK4 74X 1 0 4 /^ 1 t 
$r»K 2 1BBfctt2 5 7xiO«//*lfc«^tfc. 
8tff##2"Cli 1 4 B Bfc 5 5 2 x 1 0 4 /ju 1 lz®$> 

u 6ooxi o*/ju 1 KLtfciiia-r* £ t 

[00 7 5] ©*^S (*-2, 3) 
r; y h n-/l*T0>£ffl{JIB*> 3 P%&* 3 3. 3 B T* S 

*>tc*t lt. Nimximm^ 1 # 2 3 a . mm^ 2 

W22Bt 1 0Bfc«<*ofc. £*Ui, M/pCAG 
I/O**. 

® ^-f/^+WMK (HI 5) at^ T >x^^y7'n y 

m&# a y h u-jv®\,zt5\^x\&®mffik 1 4 a 

4>+fttt*^)±#* t »^<i, ayhn-/H¥fcJt&UC 
M«W>**<«l:OWV^S«a;*fll<o±#S:*Lfc (Hi 

5) . &fcMmz&^xii4i&muzM.mt:m^xi> 

fc. 4r*J-aw««llfcfflv\fc*3 (tfc##^l~8) 
#PIJjraiJ§*u *«OflfflJ5rJiJ:9*fflW&F l Pffi 

[00763 c#g) fi pvii imtm&Lizm 
s«ifctc=3rs. £ofc*>, f i pvxztt-rmwizim 

-I^Ek $iUv7?^-yaci:l/tDNA7?f-yfc:J: 



*FIP«*l»fPKIfc*tt*fc. N/ P CAGGSf£g 

o^^i^ tfc i<7)<7) 3 ®* 2 israaa Lfc. 

[ 0 0 7 7 ] 4£ , N» 3 SI* 1 «i¥$ELk£# t*C 

iso. jh^2«. mmi>iE%x\ f i 

(DN/pC AGGSmUltZ* 0 F I P VWfiJJWJSSSMS 
WC^TV^ik^L-CV^ft. N/pCAGG 
S»B»T<0|i*kli«!H»t:. M/pCAGGSil 

?V»/hm&t'£X<7)T : -?lZt5^X3>hU-JV&t 

*ttt*t*-5fc. i^astLTFipviijtsaM 

M/pCAGGS^iitSIitiOFI PVOJi^ 

X^ZZtfrb, MgefcHLTttDNA7^f->4:L 

[0 0 78] 7^^XtjJ3fllKlfc<OttftJ:0, N/pCA 
G G S «ai»(C*J Jf 4 fiL#«<0±#3WBl^)» tttMlX 
MfritzZtte. N/pCAGGStmizXVimnB 

mwizitmhitztf. ixio 6 PFUi:^d^fi^ 
7 a )vxt$» Ltztztbmi&Mmz x-oxumizti 

^r*>o tz*7A >UAtfmm UztzMz . iffitt{itf)±#a>'al 
n^t#tA>ill». N/pCAGGStgaffiO^^BU 

(c[IIiR$ii7tJfa«5rfflv^7xx^yro y MWCfc 

c a g g s wmx\t *7 a ivx *ffimm<7)±&tf? > 
hv->mttiMiximx'$>^tz. #mBL#mt ix 

imftX'Z%fr^tzi>cr>(7). M/pCAGGS^a^J: 

v^vKfmvmnmmm 0 . ummtf8& lx \ \ 

tzzbtf^mztiz. itz. DNA^^f-ysafcii 

[007 9] <$lB\cmW3miZt5\,\X , N/pCAGG 

swmrttkMtF 1 pvmttfm&faKmtiik 

IX. 0>1 x 1 o e PFUb^o*:M.<r) f 7A)l'AX'(WX 
<^S»!, ^ix^cDigm. ^-f/^feW 

L*>t. 3f&mzt5^Xltc\tHlk'*mcr>*7A lUZtf- 

miz§Lfafiizim?z> z\tmuz< < , ®mwmm 

»KSMW**4F I PV<0N^yy^Sr3-H-ri.3i^ 
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b*te>tih. #4. 

[0080] [00812 

«BBoDNA7^f-ytt, B&aWWCfcofcF I PV 

SEQUENCE LISTING 
<;110>; Kyoritsu Shoji Company 

<;120>; DNA vaccine against coronavirus infectious disease 
<;130>; P-31200 
<;160>; 4 

<;170>; Patentln Ver. 2.0 



[0082] 



<;210>; 1 
<;211>; 1131 
<;212>; DNA 

<;213>; Feline infectious peritonitis virus 

<;220>; 

<;221>; CDS 

<;222>; (1) . . (1128) 

<;400>; 1 

atg gcc aca cag gga caa cgc gtc aac tgg gga gat gaa cct acc aaa 48 
Met Ala Thr Gin Gly Gin Arg Val Asn Trp Gly Asp Glu Pro Thr Lys 

15 10 15 

aga cgt ggt cgt tct tac tct cgt ggt egg aag aat aat gat ata cct % 
Arg Arg Gly Arg Ser Tyr Ser Arg Gly Arg Lys Asn Asn Asp lie Pro 

20 25 30 

ttg tea ttc tat aac ccc att acc ctt gaa cca gga tea aaa ttt tgg 144 
Leu Ser Phe Tyr Asn Pro He Thr Leu Glu Pro Gly Ser Lys Phe Trp 

35 40 . 45 

aac tta tgt ccg aga gat ttt ggt ccc aag gga ata agt aat aag gat 192 
Asn Leu Cys Pro Arg Asp Phe Gly Pro Lys Gly He Ser Asn Lys Asp 

50 55 60 

caa caa att ggt tat tgg aac aga caa gcg cgt tac cgc att gtc aaa 240 
Gin Gin He Gly Tyr Trp Asn Arg Gin Ala Arg Tyr Arg He Val Lys 
65 70 75 80 

ggt cag cgt aag gaa ctt cct gag aga tgg ttc ttc tat ttc tta ggt 288 
Gly Gin Arg Lys Glu Leu Pro Glu Arg Trp Phe Phe Tyr Phe Leu Gly 

85 90 95 

aca gga cct cat get gat get aaa ttt aaa gac aaa att gat gga gtc 336 
Thr Gly Pro His Ala Asp Ala Lys Phe Lys Asp Lys lie Asp Gly Val 

100 105 110 

ttc tgg gtt gca agg gat ggt gcc atg aat aag cca aca aca tta ggc 384 
Phe Trp Val Ala Arg Asp Gly Ala Met Asn Lys Pro Thr Thr Leu Gly 

115 120 125 

act cgt gga acc aac aat gaa tec aaa cct ttg aaa ttt gat ggt aag 432 
Thr Arg Gly Thr Asn Asn Glu Ser Lys Pro Leu Lys Phe Asp Gly Lys 

130 135 140 

ata cca cct caa ttt caa ctt gaa gtg aat egg tct aga aac aat tea 480 
lie Pro Pro Gin Phe Gin Leu Glu Val Asn Arg Ser Arg Asn Asn. Ser 
145 150 155 160 
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aga act 
Arg Thr 

aga gga 
Arg Gly 

gta get 
Val Ala 

tct aaa 
Ser Lys 
210 
aag aac 
Lys Asn 
225 

gtg aca 
Val Thr 



ggt tgt 
Gly Cys 

aga caa 
Arg Gin 
180 
gtg ctt 
Val Leu 
195 

tea aga 
Ser Arg 



caa tct 
Gin Ser 
165 

caa tec 
Gin Ser 

caa aaa 
Gin Lys 

gac cgt 
Asp Arg 



gee aac aaa cac 
Ala Asn Lys His 
230 

aat ttc tat ggt 
Asn Phe Tyr Gly 
245 



aga tct 
Arg Ser 

aat gac 
Asn Asp 

tta ggt 
Leu Gly 
200 
agt gat 
Ser Asp 
215 

ace tgg 
Thr Trp 

get aga 
Ala Arg 



gtc tea 
Val Ser 
170 
caa aat 
Gin Asn 
185 

gtt act 
Val Thr 

tec aag 
Ser Lys 

aag aaa 
Lys Lys 

agt get 
Ser Ala 
250 



aga aac 
Arg Asn 

aat gtt 
Asn Val 

gat aag 
Asp Lys 

tec agg 
Ser Arg 
220 
act gca 
Thr Ala 
235 

tea get 
Ser Ala 



agg tct caa tec 

Arg Ser Gin Ser 
175 

gag gat aca att 

Glu Asp Thr He 
190 

caa agg tea cgt 

Gin Arg Ser Arg 
205 

gat aca aca cct 

Asp Thr Thr Pro 

ggt aag gga gat 
Gly Lys Gly Asp 
240 

aac ttt ggt gat 
Asn Phe Gly Asp 
255 



528 



576 



624 



672 



720 



768 



agt gat 
Ser Asp 

get gag 
Ala Glu 

tct get 
Ser Ala 
290 
tac tac 
Tyr Tyr 
305 

att gac 
He Asp 

aga aaa 
Arg Lys 

gta act 
Val Thr 



etc gtt gee 
Leu Val Ala 

260 
tgt gtt cca 
Cys Val Pro 
275 

gaa gag get 
Glu Glu Ala 

ctg cca aaa 
Leu Pro Lys 

get tac aag 
Ala Tyr Lys 
325 

tct cgt tct 
Ser Arg Ser 

340 
ctt gtt gag 
Leu Val Glu 
355 



aat ggt 
Asn Gly 

tea gtg 
Ser Val 

ggt gat 
Gly Asp 
295 
gat gat 
Asp Asp 
310 

cga cct 
Arg Pro 

aag tct 
Lys Ser 

gca tac 
Ala Tyr 



aac get 
Asn Ala 
265 
tct age 
Ser Ser 
280 

caa gtg 
Gin Val 

gee aaa 
Ala Lys 

tct cag 
Ser Gin 

get gat 
Ala Asp 
345 
aca gat 
Thr Asp 
360 



gee aaa 
Ala Lys 

atg etc 
Met Leu 

aaa gtc 
Lys Val 

ace age 
Thr Ser 
315 
gtg get 
Val Ala 
330 

aag aag 
Lys Lys 

gtg ttc 
Val Phe 



tgc tac 
Cys Tyr 

ttt ggc 
Phe Gly 
285 
aca ctt 
Thr Leu 
300 

caa ttc 
Gin Phe 

aag gat 
Lys Asp 

cct gag 
Pro Glu 

gat gac 
Asp Asp 
365 



cct cag ata 
Pro Gin He 
270 

agt caa tgg 
Ser Gin Trp 



816 



864 



act cac ace 912 
Thr His Thr 



eta gaa cag 
Leu Glu Gin 
320 

cag agg caa 
Gin Arg Gin 

' 335 
gaa ttg tct 
Glu Leu Ser 
350 

aca cag gtt 
Thr Gin Val 



960 



1008 



1056 



1104 



gag atg att gat gag gtt acg aac taa 1131 
Glu Met He Asp Glu Val Thr Asn 
370 375 

[0083] 

<;210>; 2 
<;211>; 376 
<;212>; PRT 

<;213>; Feline infectious peritonitis virus 
<;400>; 2 
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Met Ala Thr Gin Gly Gin Arg Val Asn Trp Gly Asp Glu Pro Thr Lys 

15 10 15 

Arg Arg Gly Arg Ser Tyr Ser Arg Gly Arg Lys Asn Asn Asp He Pro 

20 25 30 

Leu Ser Phe Tyr Asn Pro He Thr Leu Glu Pro Gly Ser Lys Phe Trp 

35 40 45 

Asn Leu Cys Pro Arg Asp Phe Gly Pro Lys Gly He Ser Asn Lys Asp 

50 55 60 

Gin Gin He Gly Tyr Trp Asn Arg Gin Ala Arg Tyr Arg He Val Lys 
65 70 75 80 

Gly Gin Arg Lys Glu Leu Pro Glu Arg Trp Phe Phe Tyr Phe Leu Gly 

85 90 95 

Thr Gly Pro His Ala Asp Ala Lys Phe Lys Asp Lys lie Asp Gly Val 

100 105 110 

Phe Trp Val Ala Arg Asp Gly Ala Met Asn Lys Pro Thr Thr Leu Gly 

115 120 125 

Thr Arg Gly Thr Asn Asn Glu Ser Lys Pro Leu Lys Phe Asp Gly Lys 

130 135 140 

He Pro Pro Gin Phe Gin Leu Glu Val Asn Arg Ser Arg Asn Asn Ser 
145 150 155 160 

Arg Thr Gly Cys Gin Ser Arg Ser Val Ser Arg Asn Arg Ser Gin Ser 

165 170 175 

Arg Gly Arg Gin Gin Ser Asn Asp Gin Asn Asn Val Glu Asp Thr He 

180 185 190 

Val Ala Val Leu Gin Lys Leu Gly Val Thr Asp Lys Gin Arg Ser Arg 

195 200 205 

Ser Lys Ser Arg Asp Arg Ser Asp Ser Lys Ser Arg Asp Thr Thr Pro 

210 215 220 

Lys Asn Ala Asn Lys His Thr Trp Lys Lys Thr Ala Gly Lys Gly Asp 
225 230 235 240 

Val Thr Asn Phe Tyr Gly Ala Arg Ser Ala Ser Ala Asn Phe Gly Asp 

245 250 255 

Ser Asp Leu Val Ala Asn Gly Asn Ala Ala Lys Cys Tyr Pro Gin He 

260 265 270 

Ala Glu Cys Val Pro Ser Val Ser Ser Met Leu Phe Gly Ser Gin Trp 

275 280 285 

Ser Ala Glu Glu Ala Gly Asp Gin Val Lys Val Thr Leu Thr His Thr 

290 295 300 

Tyr Tyr Leu Pro Lys Asp Asp Ala Lys Thr Ser Gin Phe Leu Glu Gin 
305 310 315 320 

He Asp Ala Tyr Lys Arg Pro Ser Gin Val Ala Lys Asp Gin Arg Gin 

325 330 335 

Arg Lys Ser Arg Ser Lys Ser Ala Asp Lys Lys Pro Glu Glu Leu Ser 

340 345 350 

Val Thr Leu Val Glu Ala Tyr Thr Asp Val Phe Asp Asp Thr Gin Val 

355 360 365 

Glu Met He Asp Glu Val Thr Asn 
370 375 

<;210>; 3 
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<;211>; 870 
<;212>; DNA 

<;213>; Feline infectious peritonitis virus 

<;220>; 

<;221>; CDS 

<;222>; (1).. (867) 

<;400>; 3 

atg cat atg atg cct ata aga att tea tgc gaa tta aag cat aca acc 48 
Met His Met Met Pro He Arg He Ser Cys Giu Leu Lys His Thr Thr 

15 10 15 

ccg acg aag cac tec ttg ttt gaa eta aac aaa atg aag att ttg tta 96 
Pro Thr Lys His Ser Leu Phe Glu Leu Asn Lys Met Lys He Leu Leu 

20 25 30 

gtg tta gcg tgt gca att gca tgc gca tgt ggt gaa cgt tat tgc get 144 
Val Leu Ala Cys Ala He Ala Cys Ala Cys Gly Glu Arg Tyr Cys Ala 

35 40 45 

atg aaa tct gat tea gat act tea tgt cgc aat agt act act aat gat 192 
Met Lys Ser Asp Ser Asp Thr Ser Cys Arg Asn Ser Thr Thr Asn Asp 

50 55 60 

tgt gat tea tgc ttc aac gga ggt gac ctt att tgg cat ctt get aac 240 
Cys Asp Ser Cys Phe Asn Gly Gly Asp Leu He Trp His Leu Ala Asn 
65 70 75 80 

tgg aac ttc age tgg tct gta ata ttg att gtt ttt ata aca gtg tta 288 
Trp Asn Phe Ser Trp Ser Val He Leu lie Val Phe He Thr Val Leu 

85 90 95 

caa tat gga aga ccg caa ttt age tgg ttc gtt tat ggc att aaa atg 336 
Gin Tyr Gly Arg Pro Gin Phe Ser Trp Phe Val Tyr Gly He Lys Met 

100 105 110 

ctg ate atg tgg eta tta tgg cct att gtt eta gcg ctt acg att ttt 384 
Leu He Met Trp Leu Leu Trp Pro He Val Leu Ala Leu Thr He Phe 

115 120 125 

gat gca tac tct gag tac cag gtt tec aga tat gta atg ttc ggc ttt 432 
Asp Ala Tyr Ser Glu Tyr Gin Val Ser Arg Tyr Val Met Phe Gly Phe 

130 135 140 

agt gtt gca ggt gca gtt gta acg ttt gca ctt tgg atg atg tat ttt 480 
Ser Val Ala Gly Ala Val Val Thr Phe Ala Leu Trp Met Met Tyr Phe 
145 150 155 160 

gtg aga tct att cag tta tat aga agg acc aaa tea tgg tgg tct ttt 528 
Val Arg Ser He Gin Leu Tyr Arg Arg Thr Lys Ser Trp Trp Ser Phe 

165 170 175 

aat cct gag act aat gca att ctt tgt gtt aat gta ttg ggt aga age 576 
Asn Pro Glu Thr Asn Ala He Leu Cys Val Asn Val Leu Gly Arg Ser 

180 185 190 



tat gtt ctt cct ctt gat ggt aca cct acg ggt gtt act ctt act eta 624 

Tyr Val Leu Pro Leu Asp Gly Thr Pro Thr Gly Val Thr Leu Thr Leu 

195 200 205 

etc tea gga aat tta tat get gaa ggc ttt aaa atg tct ggt ggc ctt 672 

Leu Ser Gly Asn Leu Tyr Ala Glu Gly Phe Lys Met Ser Gly Gly Leu 
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210 215 220 

acc ate gat cat ttg cct aaa tat gtc atg att get aca cct agt aga 720 
Thr He Asp His Leu Pro Lys Tyr Val Met He Ala Thr Pro Ser Arg 
225 230 235 240 

acc ate gtc tac aca tta gtt ggg aaa caa tta aaa gca act act get 768 
Thr He Val Tyr Thr Leu Val Gly Lys Gin Leu Lys Ala Thr Thr Ala 

245 250 255 

aca gga tgg get tac tat gta aaa tct aaa get ggt gat tac tea aca 816 
Thr Gly Trp Ala Tyr Tyr Val Lys Ser Lys Ala Gly Asp Tyr Ser Thr 

260 265 270 

gaa gca cgt act gat aat ttg agt gaa cat gaa aaa tta tta cat atg 864 
Glu Ala Arg Thr Asp Asn Leu Ser Glu His Glu Lys Leu Leu His Met 

275 280 285 

gtg taa 870 
Val 

<;210>; 4 
<;211>; 289 
<;212>; PRT 

<;213>; Feline infectious peritonitis virus 
<;400>; 4 

Met His Met Met Pro He Arg He Ser Cys Glu Leu Lys His Thr Thr 

15 10 15 

Pro Thr Lys His Ser Leu Phe Glu Leu Asn Lys Met Lys He Leu Leu 

20 25 30 

Val Leu Ala Cys Ala He Ala Cys Ala Cys Gly Glu Arg Tyr Cys Ala 

35 40 45 

Met Lys Ser Asp Ser Asp Thr Ser Cys Arg Asn Ser Thr Thr Asn Asp 

50 55 60 

Cys Asp Ser Cys Phe Asn Gly Gly Asp Leu He Trp His Leu Ala Asn 
65 70 75 80 

Trp Asn Phe Ser Trp Ser Val He Leu He Val Phe He Thr Val Leu 

85 90 95 

Gin Tyr Gly Arg Pro Gin Phe Ser Trp Phe Val Tyr Gly lie Lys Met 

100 105 110 

Leu lie Met Trp Leu Leu Trp Pro lie Val Leu Ala Leu Thr He Phe 

115 120 125 

Asp Ala Tyr Ser Glu Tyr Gin Val Ser Arg Tyr Val Met Phe Gly Phe 

130 135 140 

Ser Val Ala Gly Ala Val Val Thr Phe Ala Leu Trp Met Met Tyr Phe 
145 150 155 160 

Val Arg Ser He Gin Leu Tyr Arg Arg Thr Lys Ser Trp Trp Ser Phe 

165 170 175 

Asn Pro Glu Thr Asn Ala He Leu Cys Val Asn Val Leu Gly Arg Ser 

180 185 190 

Tyr Val Leu Pro Leu Asp Gly Thr Pro Thr Gly Val Thr Leu Thr Leu 

195 200 205 

Leu Ser Gly Asn Leu Tyr Ala Glu Gly Phe Lys Met Ser Gly Gly Leu 

210 215 220 

Thr He Asp His Leu Pro Lys Tyr Val Met He Ala Thr Pro Ser Arg 
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225 230 
Thr He Val Tyr Thr Leu Val Gly Lys 
245 

Thr Gly Trp Ala Tyr Tyr Val Lys Ser 
260 265 
Glu Ala Arg Thr Asp Asn Leu Ser Glu 
275 280 

Val 
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235 240 
Gin Leu Lys Ala Thr Thr Ala 
250 255 
Lys Ala Gly Asp Tyr Ser Thr 
270 

His Glu Lys Leu Leu His Met 
285 
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